Aim: Presentation of attenuated positive psychotic symptoms (APS) was reported to be modestly influenced by age, sex and education in a psychosis-risk sample. We re-examined the influence of demographic variables on APS in an independent psychosis-risk sample. 
| INTRODUCTION
The early detection of psychosis has become a major challenge in psychosis research. It commonly relies on 1 or both of 2 psychopathological approaches used to define clinical high risk (CHR) for (Bertolote & McGorry, 2005; Fusar-Poli, Bechdolf, Taylor, et al., 2013a; SchultzeLutter, Michel, Schmidt, et al., 2015) , that is, the basic symptoms (BS) criteria (Schultze-Lutter, 2009 ) and the ultra-high risk criteria (UHR), which comprise the "attenuated positive psychotic symptom" (APS) criterion, the "brief limited intermittent psychotic symptom" (BLIPS) criterion and the "genetic risk and functional decline" (GRFD) criterion (McGlashan, Addington, Cannon, et al., 2007; Yung, Stanford, Cosgrave, et al., 2006) . Although these CHR criteria offer a good starting point, additional predictors have been examined to further improve prediction (Cannon, Yu, Addington, et al., 2016 ; Fusar-Poli, Borgwardt, Bechdolf, et al., 2013b; Ruhrmann, Schultze-Lutter, Salokangas, et al., 2010; Ruhrmann, Schultze-Lutter, Schmidt, et al., 2014) . Improved individual risk prediction that includes non-psychopathological variables is needed (Koutsouleris, Riecher-Rössler, Meisenzahl, et al., 2015) .
Recently, age has been reported to influence the prevalence, clinical significance (Schimmelmann, Michel, Martz-Irngartinger, et al., 2015) and psychosis-predictive validity (Cornblatt, Carrion, Auther, et al., 2015; Schultze-Lutter et al., 2015) of APS, indicating lower psychopathological significance in children and young adolescents.
Furthermore, Waford, MacDonald, Goines, et al., 2015 recently reported that age, sex and in particular education years were modestly related to APS presentation in a UHR sample of 12-to 35-year olds. Thereby, age was positively correlated to suspiciousness and female sex to unusual perceptual experiences; educational level was positively correlated to unusual thought content and negatively to perceptual abnormalities. These findings are partly surprising and might reflect some sample bias, because it is commonly assumed that age and education will show an inverse correlation with symptom severity or symptom prevalence (Gerstenberg, Theodoridou, TraberWalker, et al., 2016; Ruhrmann et al., 2010) .
We therefore re-examined the influence of demographic predictors on APS presentation in an independent sample of people at CHR for psychosis, comparable in age to the sample previously described (Waford et al., 2015) .
| METHODS

| Participants and assessments
Our help-seeking sample (N = 188) was recruited in Canton Zurich, Switzerland, as part of the Early Recognition of Psychosis and Bipolar Disorder Program, Zurich. Study design and the definitions of inclusion and exclusion criteria have been previously described (Theodoridou, Heekeren, Dvorsky, et al., 2014) . Written informed consent was obtained after information about the study, and, in case of minors, included parental written informed consent. The study was approved by the regional ethics committee of Zurich.
Inclusion criteria were: (1) age between 13 and 35 years; (2) CHR status by basic symptom criteria assessed with the adult (SPI-A) (Schultze-Lutter, Addington, Ruhrmann, et al., 2007) or child and youth (SPI-CY) (Fux, Walger, Schimmelmann, et al., 2013; Schultze-Lutter & Koch, 2009 ) version of the Schizophrenia Proneness Instrument, or by UHR criteria assessed with the Structured Interview for Prodromal Syndromes (SIPS) (Miller, McGlashan, Rosen, et al., 2003) . Exclusion criteria were diagnosis of schizophrenia, substance-induced or organic psychosis, current substance or alcohol dependence, or IQ < 80. Interviews were carried out by experienced and well-trained psychologists and psychiatrists. As education years are dependent on age in adolescent samples in which the majority is still in education, we did not use "education years" but "education level" (from "primary education" to "postsecondary education") as an age-independent estimate of education.
Such a measure of educational degree is supposed to be more independent of age than a measure of years in education.
| Statistical analysis
As all Scale of Psychosis-Risk Symptoms (SOPS) are rated according to anchor points on a severity scale from 0 to 6 and, thus, are ordinal-scaled variables, bivariate correlations were examined with Spearman correlations. All other associations were computed with generalized linear models (GLM) entering the SOPS positive (P) item scores successively as the outcome variables and the demographic variables as the predictor. The distinct outcomes were modelled with Tweedie distributions, which allow for flexibly specifying various skewed distributions ranging from Poisson to Gamma distribution based on ordered-categorical and interval-scaled variables. Effects of antipsychotic medication were controlled for by including medication as a covariate. A robust sandwich estimator was used to reduce the effects of outliers and influential observations. GLM are preferable to ordinary least squares regression due to superior psychometric properties and less restrictive assumptions. Effect sizes were based on Cohen's 
| RESULTS
At baseline, the participants' age ranged from 13 to 35 years (mean = 20.52, SD = 5.76). A total of n = 113 (60.1%) were men and n = 41 (22.9%) had a high educational degree. Age correlated significantly with education level (r = 0.37, P < .01). Moreover, n = 120 (63.8%) met criteria for a depressive disorder, n = 100 (53.2%) for an anxiety disorder and n = 27 (14.4%) for a substance use disorder. The mean SOPS P-item scores ranged from 0.00 to 4.40 (mean = 1.66, SD = 0.94). The distribution of SOPS P-item scores is shown in Table 1; bivariate Spearman correlations between the variables are reported in Table 2 .
The inferential statistics between SOPS P-items and demographics are reported in Table 3 . Sex related positively to "disorganized communication" (SOPS P5), indicating that this item was more severe in men than in women (OR = 1.46; R 2 = 0.032; small effect size). A high educational degree related negatively to "suspiciousness" (SOPS P2), "perceptual abnormalities" (SOPS P4), "disorganized communication" (SOPS P5) and SOPS P-item total score (R 2 range: 0.048-0.053).
Age was negatively related to all SOPS P-items, as well as to the SOPS P-item total score. The variance explained by age ranged from R 2 = 0.044 for "unusual thought content/delusional ideas" (SOPS P1)
to R 2 = 0.144 for "perceptual abnormalities/hallucinations" (SOPS P4), which corresponds to small to medium effect sizes. All associations held when additionally adjusted for antipsychotic medication. by Waford et al. (2015) was between age and education years. A relatively high correlation of r = 0.37 between age and education was also evident in our sample, despite our efforts to disentangle age from rating education. However, this partial disentanglement of the 2 predictors indicated that, in samples including children and adolescents still within primary education, the influence of age on positive symptoms is superior to that of education and that seemingly education-related effects might in fact be mediated by age.
Previous findings revealed that children and younger adolescents more often report positive symptoms on APS level, that is, with SOPS P-item scores between 3 and 5, and report more severe positive symptoms, in particular symptoms related to perception Waford et al., 2015) . Furthermore, children and younger adolescents who experiencing APS have a lower risk for psychosis compared to adults with APS (Cornblatt et al., 2015; Schimmelmann et al., 2015; Schultze-Lutter et al., 2015; Waford et al., 2015) , and have a high remission rate of perceptual symptoms (Welsh & Tiffin, 2014) . Thus, APS in children and adolescents might not only have to be re-considered in developmental terms (Arango, 2011) but also differentially, according to their perceptual or non-perceptual nature Schultze-Lutter & Schmidt, 2016) .
In line with earlier reports on limited and often conflicting sex effects on positive symptoms (Addington & Schultze-Lutter, 2006; Gonzalez-Rodriguez, Studerus, Spitz, et al., 2014; Moukas, Gourzis, Beratis, et al., 2010; Thorup, Albert, Bertelsen, et al., 2014; Thorup, Petersen, Jeppesen, et al., 2007; Waford et al., 2015; Willhite, Niendam, Bearden, et al., 2008) , we only found a weak effect of sex on disorganized communication, indicating that conceptual disorganization was less severe in women than in men. This effect had not been present in the sample of Waford et al. in that conceptual disorganization was positively related to attenuate delusional ideas, i.e. SOPS P1-P3.
Besides the obvious strengths of our study, such as the broader definition of a CHR status and, consequently, greater variability of SOPS P-item scores by the allowance for APS-negative CHR individuals, and the coding of "education" in a less age-dependent manner than in Waford et al. (2015) , some limitations have to be considered.
First, our study is cross-sectional and thus, from a strict methodological view, does not allow causal conclusions. Thus, the reported associations might not be direct but moderated by each other or other factors, such as those reported as risk factors for psychotic-like experiences (single status or lack of a current partner, unemployment, migration background, urbanicity and positive family history for mental disorders (Linscott & van Os, 2013) . Second, sample restriction and consecutively reduced variability should be examined in future studies.
In conclusion, the current study provides further evidence of the dominant role of age in APS presentation in mixed adolescent and adult risk samples, which might be the most important demographic factor in this respect. Accordingly, age-appropriate detection strategies are needed that facilitate improved individual risk prediction.
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